The cotton mealybug, Phenacoccus solenopsis Tinsley (Homoptera :Pseudococcidae) is an important insect pest worldwide causing economic damage to several crops. The insect was noticed for the first time on soybean, Glycine max L. plants (var. Giza 111) in late August using visual count during season of 2015 at Farm of Sakha Agricultural Research Station, Kafr El-Sheikh, Egypt. The mealybug was collected from the infested soybean plants during season of 2016 at Kafr El-Sheikh Governorate, Egypt and identified as P. solenopsis at Insect Identification Unit, Plant Protection Research Institute, Agricultural Research Center, Egypt. The population density of mealybug started with a few numbers at the end of August during seasons 2015, while in season 2016, the infestation began to appear nearly in mid-August, then it increased gradually till the end of the season. Generally, the population of this insect was significantly higher in the second season than the first one. Both temperature and relative humidity had a negative and insignificant effect on the population in the two seasons with exception of effect of temperature in the second season, as it was negative and highly significant. The combined effect of the two considered weather factors was more pronounced on the population in the second season than in first one. Generally, this study represents the first published record of P. solenopsis on soybean in Egypt. However, the obtained results are very important in integrated soybean management programs to avoid damage of this insect in the future.
INTRODUCTION
The cotton mealybug, Phenacoccus solenopsis Tinsley (Homoptera: Pseudococcidae) is an important insect pest worldwide with a wide geographical and host range (Williams ,1985; Williams and Granara de Willink, 1992; Miller et al.,2005; Hodgson et al.,2008 and Khuhro et al.,2012) . Mealybug ,P.solenopsis is a polyphagous and sap sucking insect, as it attacks more than 183 plant species in 52 families (Ben-Dov et al.,2009) . The genus phenacoccus is one of the largest genera in the Pseudococcidae, as it currently contains about 180 species (Ben-Dov, 1994) . The cotton mealybug has a wide geographical distribution with its origin in Central America (Fuchs et al., 1991) and later spread to several countries such as Ecuador (Ben-Dov, 1994) ; Chile (Larrian, 2002) ; Argentina (Granara de Willink, 2003) ; Brazil (Culik and Gullan, 2005) ; Pakistan and India (Hodgson et al., 2008) ; Nigeria (Akintola and Ande, 2008) and China (Wang et al., 2009) . In Egypt, P.solenopsis was first recorded on weeds (Abd-Rabou et al., 2010) , subsequently as a new insect pest on tomato plants (Ibrahim et al., 2015) and on cotton plants (El-Zahi et al., 2016) . Cotton mealybug not only causes direct damage to the host plant by sucking plant sap, but also excretes large quantities of honeydew which encourages the black sooty mold growth and hinders photosynthesis (Arif et al., 2012) . Furthermore, the insect is suspected as vector of plant diseases (Culik and Gullan, 2005) . P.solenopsis has a high reproductive potential in a wide range of temperature (Prasad et al., 2012) and relative humidity (Hameed et al., 2012) . The population of P.solenopsis was significantly and positively correlated with the maximum and minimum temperature, while the correlation between the relative humidity and the population was positive and insignificantly (El-Zahi and Farag, 2017) . Thus, the present study was planned to record P.solenopsis for the first time on soybean plants in Egypt and its population dynamic.
MATERIALS AND METHODS
During growing season of 2015, mealybugs were noticed in a few numbers in late of August on soybean plants (Glycine max L.var. Giza 111) at Farm of Sakha Agricultural Research Station, Kafr El-Sheikh, Egypt. In season of 2016, the infestation with this insect increased on soybean plants. The specimens were collected from various parts of soybean plants on 12 th August 2016, and identified at Insect Identification Unit, Plant Protection Research Institute, Agricultural Research Center, Egypt. Mealybug specimens were slide mounted for identification using the method outlined in Williams and Granara de Willink (1992) . Identification of the genus was done using the key of the Pseudococcidae family (Hemiptera: Cocccidae) according to Mohammad and Moharum (2012) . To study the population dynamics of mealybug, an experimental area of about one Feddan was divided into 4 equal plots at Sakha Agricultural Research Station Farm .The soybean var. Giza 111 was sown in the first week of May during the two study seasons. All plants received the usual recommended agricultural practices without any insecticidal application throughout the two seasons. To determine population of mealybug, 25 soybean branches were selected at random from each plot. The number of adults and nymphs on top 20 cm of the branch terminal portion were counted directly in the field. The weather factors: temperature and relative humidity were obtained from Meteorological Station of Sakha, Egypt and statistical analysis with SPSS version 16 was used to determine the partial correlation and regression coefficient between the prevailing weather factors and mean population of P.solenopsis.
RESULTS AND DISCUSSION
The present study represents the first record of mealybug, Phenacoccus solenopsis Tinsley on soybean plant in Egypt during season of 2016 in Kafr El-Sheikh governorate. The insect appeared for the first time in a few numbers on soybean during growing season of 2015. In season of 2016, the infestation started in a few numbers on 12 th August and increased gradually till the harvest. Photographs cleared the infestation of P.solenopsis on different parts of soybean plants are shown in Figure (1) . Adults and nymphs of cotton mealybug were observed on leaves, buds, stems, and pods ( Fig. 1: A-D) and feed on the plant sap producing fewer pods of smaller size. The insect also, excretes large quantities of honeydew on the upper surfaces of leaves which encourages the black sooty mold growth and hinders photosynth esis process ( Fig.1-B) . These results are similar to previously recorded symptoms but on cotton plants (Culik and Gullan, 2005; Osborne, 2005 and Silva, 2012) . However, cotton mealybugs in Egypt, was firstly recorded on weeds (Abd-Rabou et al., 2010); on tomato plants (Ibrahim et al. 2015 ) and on cotton plants (El-Zahi et al., 2016) . This study is the first published record of soybean as a host for P.solenopsis in Egypt.
Data presented in Table (1) show th e population density of mealybug on soybean plants and the prevailing weath er factors (temperature and relative humidity) during 2015 and 2016 seasons. In the first season, infestation started on 30 th August in a few numbers by 2.00 insects /25 branches of soybean, and then the population increased gradually till the end of season on 28 th September with mean numbers of 10.00 insects/25 branches. During season of 2016, the population began to appear on 12 th August (1.5 insect /25 branches ) then, the infestation increased till the harvest on 26 th September recording 11.5 insect /25 branches. Th ese results agreed with findings of El-Zahi and Farag (2017) , they reported that the highest population of mealybug on cotton plants was noticed on 11th September.
In general, t-test analysis indicated that the seasonal mean of the insect was significantly higher in season of 2016 than season of 2015, as it was 7.57 and 6.25 insects, respectively. The results in Table ( 2) cleared that the population of P.solenopsis was negatively and highly significant correlated with temperature in the season of 2016, while temperature in season 2015 and relative humidity in both seasons affected insignificantly and negatively population of mealybug. Based on the regression coefficient, it revealed that decrease of temperature by 1 C o increased population of P.solenopsis by 3.27 and 3.31 insects per 25 branches in season of 2015 and 2016, respectively, while increase of relative humidity by 1% decreased population of mealybug by 0.29 and 0.63 insects per 25 branches in 2015 and 2016 season ,respectively. Th ese results agreed with Prasad et al., 2012 , as they showed that the development duration of P. solenopsis decreased as temperature increased from 18 to 32 C o . In contrast, Hamead et al., (2014) and El-Zahi and Farag (2017) showed that relative humidity had positive effect on the population of P.solenopsis. The combined effect of temperature and relative humidly was responsible for changes in the population density of P. solenopsis by 29.12 and 80.23% during 2015 and 2016, respectively. This means that there are other unconsidered factors affecting on the population. This may be due to the differences in prevailing weather factors or/and its natural enemies.
Finally, it can be concluded that the cotton mealybug, P. solenopsis was noticed for the first time on soybean in Egypt and its population changed from season to oth er. Thus, the obtained results are of most importance in the integrated soybean management programs to avoid the spread and potential risk of this insect.
